MATHS 255 Class Notes
Chapter 4

Ordered pairs
If alA and b1 B, then(a,b) ={{a {a,b}}.

Note:(a,b) =(c,d) = a=c O b= d.

Cartesian Product (or Direct Product)

AxB={(a,b): alA and b1 B

Relations

A relation betweerA and B is any subset of
Ax B.

A relation on A is any subset gk x A.

If pO A B is arelation betweeA and B, then
when we write apb, we mean(a,b) [p.
Arelation p on A is:

reflexiveif for all x JA, XpX

symmetridf for all x,y OA, xXoy1 Yypx,

antisymmetriaf
forall x,yOA, (xod yoX) =y X,

transitiveif
forall x,y,zOA, (xoy] ypZ) Xxpz.

Exmples:

2. A=N, xpy = x+y odd.

3. A=N, xpy < XxX+Yy even.

8. A={ab,c (distinct elements),
p ={(a.a),(b,b),(c,c),(b,a),(a,c).(c,a)}.



Orderings
Arelation p on A is a partial ordering if it is
reflexive, antisymmetric and transitive.

Arelation p on A is atotal ordering ifitis a
partial ordering and

forall x,yOA, xpy! ypx.

A posetis a partially ordered set.

A lattice diagram is a graphical representation of a
finite poset A with vertices representing pointsAof
and and a path upward fraato b if apb.

SupposeA is a poset and& a partial ordering oA.
and x JA.
X is amaximalelement if

forall yOA x y1 =x v,
or in other words, there is no elemgmif A such that
X<y.
X is alargestelement oA if

forally JA, ¥ X.

There can be at most one largest element, but there
may be many maximal elements.

Minimal andsmallestelements are defined

analogously.

If BO A, thenx is anupper boundf B if
forally OB, ¥ X.

(Note, we do not assume [1B.)

B isbounded abové it has an upper bound.

If B is bounded above and the set of upper bounds
of B has a smallest elemdntthen | is theleast
upper bound (lubdf B.

Lower bound, bounded belamdgreatest lower
bound (glb)are defined analogously.






